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VALIDATING CONNECTION, STRUCTURAL
CHARACTERISTICS AND POSITIONING OF
CABLE CONNECTORS

This application is a continuation of co-pending U.S.
patent application Ser. No. 14/135,641, filed Dec. 20, 2013,
entitled “VALIDATING CONNECTION, STRUCTURAL
CHARACTERISTICS AND POSITIONING OF CABLE
CONNECTORS,” which is hereby incorporated herein by
reference in its entirety.

BACKGROUND

One or more aspects relate, in general, to connectors, and
in particular, to connection of pluggable-style connectors,
such as cable connectors.

Pluggable-style connectors are often used in association
with or within electronic systems, such as within an elec-
tronics rack, or between racks within a data center. These
connectors facilitate electrical and/or communication cou-
pling between the different components of an electronic
system, electronics rack or data center. Such connectors,
which are generally referred to as cable connectors, facilitate
connection of one or more cables to one or more sockets
within the electronic system, electronics rack or data center.
For instance, cable connectors are widely used to make
connections to routers or servers within an electronics rack,
where space is often at a premium. In addition to there being
little extra space, cable connectors of this type may have the
tendency to separate or become partially disconnected from
the socket component to which they are connected, particu-
larly if one of more of the associated cables are inadvertently
moved or pulled.

SUMMARY

Shortcomings of the prior art are overcome and additional
advantages are provided through the provision of a computer
program product including a storage medium readable by a
processing circuit and storing instructions for execution by
the processing circuit for performing a method. The method
includes, for instance, obtaining, from a connector con-
nected to a socket structure, an identifier of a cable coupled
to the connector at one end of the cable, the obtaining
comprising reading information from a plurality of physical
connection elements of the connector to obtain the identifier,
wherein the identifier serves as an indication of whether the
cable is properly physically engaged in the socket structure;
determining, based on the identifier, whether the cable is
properly physically engaged in the socket structure; and
performing processing based on the determining whether the
cable is properly physically engaged in the socket structure.

Methods and systems relating to one or more aspects are
also described and claimed herein. Further, services relating
to one or more aspects are also described and may be
claimed herein.

Additional features and advantages are realized through
the techniques described herein. Other embodiments and
aspects are described in detail herein and are considered a
part of the claimed aspects.

BRIEF DESCRIPTION OF THE DRAWINGS

One or more aspects are particularly pointed out and
distinctly claimed as examples in the claims at the conclu-
sion of the specification. The foregoing and objects, features,
and advantages of one or more aspects are apparent from the
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2

following detailed description taken in conjunction with the
accompanying drawings in which:

FIG. 1 depicts one embodiment of a conventional raised
floor layout of a data center containing multiple electronics
racks;

FIG. 2 is a cross-sectional elevational view of one
embodiment of an electronics rack comprising, in one
example, one or more electronic systems/subsystems having
socket structures which accommodate one or more connec-
tor apparatuses,

FIG. 3 depicts one embodiment of a rack frame and an
electronic system comprising a housing including, at least in
part, one or more socket structures which accommodate one
or more connector apparatuses;

FIG. 4A is a partial isometric view of one embodiment of
an electronic subsystem, and a connector apparatus com-
prising a cable connector and a mechanical connect-assist
mechanism;

FIG. 4B is an enlarged depiction of the connector appa-
ratus of FIG. 4A, which is coupled to another connector
apparatus, each connector apparatus comprising a plurality
of connection elements;

FIG. 4C is a partially exploded view of one embodiment
of a connector apparatus of FIG. 4B;

FIG. 5A depicts one embodiment of further details of a
connector apparatus of FIG. 4B, including the plurality of
connection elements;

FIG. 5B depicts one embodiment of further details relat-
ing to another connector apparatus of FIG. 4B, including the
plurality of connection elements;

FIG. 5C depicts one example of identification assign-
ments of certain connection elements of the connector
apparatuses of FIG. 4B;

FIG. 6 depicts one embodiment of the logic to validate the
connection, structural characteristics and positioning of con-
nector apparatuses;

FIG. 7A depicts one example of a block diagram of a local
service processor executing within an electronic subsystem;

FIG. 7B depicts one example of a block diagram of a
global service processor executing within a rack; and

FIG. 8 depicts one embodiment of a computer program
product incorporating one or more aspects.

DETAILED DESCRIPTION

In accordance with one or more aspects, a capability is
provided to determine whether a connector is securely
fastened, whether the connector connected within a socket
structure is the expected connector for that socket structure,
and/or whether connectors coupled to one another via one or
more cables are properly positioned (i.e., engaged in the
correct socket structures) for communication between them.
In one example, information on selected physical connection
elements of a connector is used to determine one or more
structural characteristics of the cable(s) connected to the
connector and to determine whether the connector is the
expected connector for a particular socket structure.

As used herein, the terms “electronics rack” and “rack
unit” are used interchangeably, and unless otherwise speci-
fied include any housing, frame, rack, compartment, blade
server system, etc., having one or more heat-generating
components of a computer system or electronic system, and
may be, for example, a stand-alone computer processor
having high, mid or low end processing capability. In one
embodiment, an electronics rack may comprise a portion of
an electronic system, a single electronic system or multiple
electronic systems, for example, in one or more sub-hous-
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ings, blades, books, drawers, nodes, compartments, etc.,
having one or more heat-generating electronic components
disposed therein. An electronic system(s) within an elec-
tronics rack may be movable or fixed relative to the elec-
tronics rack, with rack-mounted electronic drawers and
blades of a blade center system being two examples of
electronic systems (or subsystems) of an electronics rack to
be cooled. As one specific example, the electronics rack may
be an IT Enterprise Computer System, implemented, for
example, employing System z server units, or System p
server units, offered by International Business Machines
Corporation. SYSTEM Z and SYSTEM P are registered
trademarks of International Business Machines Corporation,
Armonk, N.Y. Other names used herein may be registered
trademarks, trademarks or product names of International
Business Machines Corporation or other companies.

Further, as used herein, “socket structure” comprises any
socket, port, or connector of, for instance, an electronic
system, configured to accommodate one or more connectors
or connector apparatuses, such as disclosed herein. The
socket structure may be a discrete structure, or may include
(for instance) a portion of a housing within which the socket
resides. As used herein, a “connector” refers to any connect
structure or assembly characterized as disclosed herein, with
a cable connector or multi-cable connector being examples
of a connector which may be part of a connector apparatus.
As used herein, a connector may be any of a variety of
connectors, such as an electrical, electronic, or communi-
cation connector, etc.

Reference is made below to the drawings, which are not
drawn to scale for ease of understanding, wherein the same
reference numbers used throughout different figures desig-
nate the same or similar components.

FIG. 1 depicts a raised floor layout of a data center 100
typical in the prior art, wherein multiple electronics racks
110 are disposed in one or more rows. A data center such as
depicted in FIG. 1 may house several hundred, or even
several thousand microprocessors. In the arrangement illus-
trated, chilled air enters the computer room via perforated
floor tiles 160 from a supply air plenum 145 defined between
the raised floor 140 and a base or sub-floor 165 of the room.
Cooled air is taken in through louvered or screened doors at
the front (i.e., air inlet sides 120) of the electronics racks and
expelled through the back (i.e., air outlet sides 130) of the
electronics racks. Each electronics rack 110 may have one or
more air moving devices (e.g., fans or blowers) to provide
forced inlet-to-outlet airflow to cool the electronic compo-
nents within the drawer(s) of the rack. The supply air plenum
145 provides conditioned and cooled air to the air inlet sides
of the electronics racks via perforated floor tiles 160 dis-
posed in a “cold” aisle of the computer installation. The
conditioned and cooled air is supplied to plenum 145 by one
or more air conditioning units 150, also disposed within the
data center 100. Room air is taken into each air conditioning
unit 150 near an upper portion thereof. This room air
comprises in part exhausted air from the “hot™ aisles of the
computer installation defined by opposing air outlet sides
130 of the electronics racks 110. Each electronics rack
typically contains one or more electronic systems which
utilize interconnecting cables with associated cable connec-
tors.

FIG. 2 is an elevational representation of one embodiment
of an electronics rack 110. In the embodiment shown,
electronics rack 110 includes a plurality of electronic sys-
tems 201, which (in the embodiment illustrated) may be
air-cooled by cool air 202 ingressing via louvered air inlet
door 210, and exhausting out louvered air outlet door 211 as
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hot air 203. Electronics rack 110 also includes (in one
embodiment) at least one bulk power assembly 204. One or
more electronic systems 201 include, in one example, one or
more processors, associated memory, input/output devices
or adapters and disk storage devices. Also illustrated in FIG.
2 is an /O and disk expansion subsystem 205, which
includes, in one detailed example, PCle (Peripheral Com-
ponent Interconnect express) card slots and disk drivers for
one or more electronic systems of the electronics rack. Note
that I/O and disk expansion subsystem 205 could be dis-
posed anywhere within electronics rack 110, with the posi-
tioning shown in FIG. 2 being provided as one example only.
For example, the /O and disk expansion subsystem 205
could alternatively be disposed in the middle of the elec-
tronics rack, if desired.

In one rack example, a three-phase AC source feeds
power via an AC power cord 206 to bulk power assembly
204, which transforms the supplied AC power to an appro-
priate DC power level for output via distribution cables 207
to the plurality of electronic systems 201. AC power cord
206 supplies, in one example, three phase electrical power.
The number and type of electronic systems installed in the
electronics rack are variable and depend on customer
requirements for a particular system.

As illustrated in FIG. 3, in one embodiment, an electronic
assembly may comprise a rack frame 300, which accom-
modates one or more electronic systems, with one electronic
subsystem 310 being illustrated by way of example. Elec-
tronic subsystem 310 comprises an enclosure 311 configured
to accommodate, in one example, a plurality of field-
replaceable units, which slidably dock within respective
field-replaceable unit (FRU)-receiving slots at one end of
enclosure 311. Within rack frame 300, for instance, between
multiple electronic subsystems 310, one or more cables,
such as one or more electrical, electronic, or communication
cables, may need to be connected. Dedicated socket struc-
tures may be provided for cable connectors to be operatively
attached. The socket structures may facilitate coupling to,
for instance, a mid-plane or back-plane of the electronic
system to which connection is being made. Depending upon
the implementation, cable connectors may be employed to
facilitate connection to or between routers, servers, input/
output devices, adapters, etc., within an electronics rack or
between electronics racks of a data center. Oftentimes, there
is little extra space within or around the socket structures
configured to accommodate the cable connectors. Depend-
ing upon the implementation, it may be difficult for an
operator to confirm docking or seating of a cable connector
within a respective socket.

A connector apparatus is provided which compensates for
limited access by providing, in one aspect, a mechanical
connect-assist mechanism that facilitates mechanical plug-
ging of the connector within the respective socket structure,
and which facilitates retaining of a connector in seated
position within the socket structure, and that provides posi-
tive feedback features which allow an operator to readily
verify that a connector is in a seated position within the
socket structure. Additionally, cable support features may be
integrated within the connector apparatus.

Generally stated, in one embodiment, a connector appa-
ratus is provided which includes a connector configured to
operatively plug into a socket structure, and a mechanical
connect-assist mechanism associated, at least in part, with
the connector. The mechanical connect-assist mechanism
includes a cam shaft rotatably coupled to the connector, and
a connect-assist element projecting from the rotatable cam
shaft. The connect-assist element is configured to engage at
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least one element-receiving opening associated with the
socket structure with insertion of the connector within the
socket structure to facilitate, for instance, caming of the
connector into the socket structure. In particular, rotating of
the rotatable cam shaft moves the connect-assist element
within the at least one element-receiving opening to facili-
tate secure seating and retention of the connector within the
socket structure.

In certain aspects, the connect-assist element may extend
through the rotatable cam shaft, and be sized and configured
to engage a first element-receiving opening associated with
the socket structure, and a second element-receiving open-
ing associated with the socket structure, wherein the first and
second element-receiving openings are disposed on opposite
sides of the connector as the connector is inserted into the
socket structure. With insertion of the connector into the
socket structure, rotating of the rotatable cam shaft moves
the connect-assist element within the first element-receiving
opening and the second element-receiving opening, and the
first element-receiving opening and the second element-
receiving opening are configured so that movement of the
connect-assist element therein facilitates drawing the con-
nector into a seated position within the socket structure and
retaining the connector in the seated position within the
socket structure. By way of example, the connect-assist
element may be a rod extending through the rotatable cam
shaft, for instance, transverse to the rotatable cam shaft. In
one implementation, the first element-receiving opening and
the second element-receiving opening each extend at an
angle to an axis of insertion of the connector into the socket
structure, and are mirror image openings within the socket
structure or associated housing of the socket structure.

As enhancements, the mechanical connect-assist mecha-
nism may include one or more visual indicators of connec-
tion status, such as a visual indicator which indicates with
insertion of the connector into the socket structure and
rotating of the rotatable cam shaft whether the connector is
unseated or the connector is seated within the socket struc-
ture.

Additionally, the mechanical connect-assist mechanism
may further include a spring engaging the rotatable cam
shaft with a detente or notch in the spring configured to be
engaged by a cam lobe associated with the rotatable cam
shaft. The cam lobe engages, at least in part, the detente,
with seating of the connector within the socket structure to
provide tactile feedback of connector seating within the
socket structure to an operator. This cam lobe may be a first
cam lobe associated with the rotatable cam structure, and the
mechanical connect-assist mechanism may further include a
second cam lobe associated with the rotatable cam shaft,
wherein the second cam lobe engages the detente with
connector unseating from the socket structure to provide an
operator with tactile feedback of unseating of a previously
seated connector. Upon the second cam lobe engaging the
detente, the connect-assist element has moved to an
unseated position relative to the element-receiving opening
associated with the socket structure. This tactile feedback of
connector seating or connector unseating facilitates operator
plugging or unplugging of the connector into the socket
structure where space is limited and, for instance, a sight-
line to the connector and/or socket structure may be
impaired or even blocked.

By way of example, the connector may be a cable
connector that is attached to one or more cables for use, for
instance, within an electronic system or between electronic
systems. In such a case, the socket structure may be asso-
ciated with a housing which may include one or more
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electronic components of the electronic system. The con-
nector may further comprise an enclosure which, in one
embodiment, includes tapered connect-supports on one or
more outer surfaces thereof which are configured to engage
one or more surfaces of the socket structure (or housing
associated with the socket structure) with seating of the
connector within the socket structure, to facilitate retention
of the connector in seated position within the socket struc-
ture and support of the one or more cables attached to the
cable connector.

As a further enhancement, the one or more surfaces
associated with the socket structure engaged by the tapered
connector-supports of the connector enclosure may itself or
themselves include tapered supports sized and configured to,
for instance, engage or interlock with the tapered connector-
supports of the connector enclosure with seating of the
connector within the socket structure to further facilitate
retention of the connector in seated position within the
socket structure, and support the cable(s) to which the cable
connector is attached.

In one embodiment, the connector apparatus includes a
mechanical connect-assist or plug mechanism which facili-
tates caming of the connector into and out of operative
engagement with a socket structure, and which provides
positive feedback to ensure that the connector is fully seated.
In addition, the mechanical connect-assist mechanism and
associated socket structure include built-in supports that, for
instance, overcome the cable weight, to facilitate preventing
a seated connector from becoming unseated. In the connec-
tor apparatus, the space available to control the cables and/or
cable connectors may be very limited. For instance, side-
to-side symmetric multiprocessing (SMP) cable connectors
are often closely packed, and above the connectors can be an
overhanging input/output adapter cage, and below, another
node (or cage), and to the front of the structure are the cable
bundles that are attached to the cable connectors. Therefore,
there is limited space to add hardware around or in front of
the socket structures or connector assemblies. Thus, the
connector apparatuses provide a compact design which
provides, in part, visual verification, as well as tactile
feedback, that a cable connector is in seated position within
a respective socket structure.

FIG. 4A depicts, by way of example, a portion of one
embodiment of an electronic system or subsystem (e.g., a
drawer), generally denoted 400, which includes a housing or
cage 401. By way of specific example, housing 401 may be
configured for insertion of one or more devices, such as one
or more input/output adapters, and reside within an elec-
tronics rack such as described above in connection with
FIGS. 2 & 3. Electronic system 400 includes, again by way
of example only, a socket structure 410 defined within
housing 401 which receives a connector 4204 that facilitates
electrical, optical, electronic, and/or communication con-
nection, etc., to or from the electronic system. In this
embodiment, connector 420a is a cable connector, and in
particular, a multi-cable connector, which is shown to facili-
tate connection of a first cable 421 and a second cable 422
to socket structure 410. Connector 420q includes an upper
enclosure (or housing) 431 and a lower enclosure (or hous-
ing) 432 which attach together to define the connector
enclosure. In one embodiment, connector 420a includes a
plurality of connection elements 430a, which are sized and
configured to operatively couple to corresponding connec-
tion structures (not shown) within socket structure 410.

Also illustrated in FIG. 4A is one embodiment of a
mechanical connect-assist mechanism 440. This mechanical
connect-assist mechanism is shown to include a cam shaft
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441 rotatably coupled to connector 420a, and a connect-
assist element 442 which projects from rotatable cam shaft
441.

Further details regarding connector 420a are described
with reference to FIGS. 4B and 4C. As shown, in one
example, connector 420a includes, for instance, a connec-
tion assembly 460 (FIG. 4C) disposed, in part, within an
appropriately sized opening 462 in lower enclosure 432. A
plurality of screws or bolts 464 may be used to secure the
connector apparatus together, that is, to secure an upper
enclosure 431 and lower enclosure 432 in the manner
illustrated. As described herein, tapered connector-supports
445 (FIG. 4B) may be provided in one or more surfaces of
the connector enclosure to facilitate, for instance, secure
retention of the connector in a seated position within the
socket structure, and in so doing, relieve stress on the
connector due to gravity from the one or more cables 421,
422 attached to the cable connector.

The mechanical connect-assist mechanism 440 is shown
to include the rotatable cam shaft 441 and connect-assist
element 442 which, in one embodiment, is a rod which
extends through the rotatable cam shaft 441, for example,
transverse to the rotatable cam shaft 441. The rotatable cam
shaft resides (in this example) at the interface of the upper
enclosure 431 and lower enclosure 432, and the connect-
assist element includes, for instance, a spring with a detente
(or notch, relief, etc.) disposed herein. The rotatable cam
shaft 441, in one embodiment, rests on or engages the spring
within the connector.

The plurality of connection elements 430a extend within
the connection assembly 460 for protection from physical
damage and for facilitating operative connection to corre-
sponding connection structures of the socket structure (see
FIG. 4A). Connection elements 430a may be any of a variety
of conventional connection elements, including pins, cards,
contacts, etc., designed to interface the one or more cables
421, 422 to the socket structure.

In the illustration of FIG. 4B, one or more cables 421, 422
are also connected to another connector 4205, which is
similar in structure to connector 420a. Connector 4205,
similar to connector 420q, includes a connect-assist mecha-
nism (not shown), as well as a plurality of connection
elements 4305 to facilitate connection within a socket struc-
ture of, for instance, another electronic system. Further
details regarding connectors 420a, 4205 and connection
elements 430a, 43056 are described with reference to FIGS.
5A-5B.

FIG. 5A depicts one example of connector 420a viewed
from an end of connector 420a looking into connection
elements 430a (see 490 of FIG. 4B). Referring to FIG. 5A,
connector 420q includes a plurality of wafers 500a, wherein
a first portion (e.g., 12) of the plurality of wafers comprises
a transmit region 502q, a second portion (e.g., 2) of the
plurality of wafers comprises a control region 504a, and a
third portion (e.g., 12) of the plurality of wafers comprises
a receive region 506a. Each wafer 500a includes a portion
of the plurality of connection elements 430a (e.g., labeled
A-H, J-M). For instance, each wafer includes, in this
example, 12 connection elements, also referred to as elec-
trical contacts (e.g., pins). Thus, each column of connection
elements in FIG. 5A is a wafer, and there are, for example,
12 transmit wafers, 2 control wafers, and 12 receive wafers.
In other embodiments, there may be more or fewer wafers
altogether, and/or more or fewer wafers per transmit, control
and/or receive region; more or fewer connection elements
per wafer; and/or the regions may be in a different order.
Other variations are also possible.
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In accordance with one aspect, the connection elements of
the transmit region and the receive region are of a first size
in length, and the connection elements of the control region
are of a second size in length. The second size is shorter than
the first size, in this example. For instance, the connection
elements of the transmit region and the receive region are
4.9 mm in length, while the connection elements of the
control region are 4.5 mm in length. Thus, the connection
elements of the transmit region and the receive region
connect prior to the connection elements of the control
region. In a further embodiment, the connection elements of
the control region may be longer than the connection ele-
ments of the transmit region and/or the receive region.
Further, in other embodiments, the connection elements of
all three regions may be of different sizes, or portions of
regions may be of differing sizes. Other variations also exist.

In this embodiment, selected connection elements of the
control region of the connector also provide an identifier for
the one or more cables connected to the connector. For
instance, multiple connection elements 508 have a binary
value (e.g., a 0 or 1) assigned thereto, and by reading the
values in a sequential order, an identifier with odd parity is
provided. One example of assigned identifiers is provided in
FIG. 5C.

Referring to FIG. 5C, in this example, the identifiers are
assigned based on the length of the cable(s) attached to the
connector. For instance, if a 0.3 meter cable is to be attached,
then an identifier of 00011 (which is equal to 3 in decimal)
with an odd parity bit of 1 is provided (see row 4 of FIG.
5C). As a further example, if a 2.0 meter cable is to be
attached, then an identifier of 10100 (which is equal to 20 in
decimal) with an odd parity bit of 1 is provided (see row 21).
In this embodiment, the identifier 00000 with an odd parity
bit of 1 indicates a cable that is not to be used (e.g., it is only
for manufacturing/testing, etc.).

Each cable connected to the connector has the same
identifier, in this example. Further, in this embodiment, the
cables are connected to one connector (e.g., 420a) at one end
of the cables, and connected at the other end of the cables to
another connector (e.g., 4205). The other connector is struc-
turally similar to the first connector, as seen in FIG. 5B.

Referring to FIG. 5B, connector 4205, which is of an
another electronic subsystem, also includes a plurality of
wafers 5005, each including a plurality of connection ele-
ments 4305. A first portion (e.g., 12) of the plurality of
wafers 5005 comprises a transmit region 5025, a second
portion (e.g., 2) of the plurality of wafers comprises a
control region 5045, and a third portion (e.g., 12) of the
plurality of wafers comprises a receive region 5065. Further,
selected connection elements of the control region of con-
nector 4205 (e.g., elements labeled A1-A6 in FIG. 5B) also
provide an identifier for the one or more cables connected to
the connector. This identifier would be the same as the
identifier provided by elements 508 in FIG. 5A, since it is
the same cable(s).

When the cables are connected at both ends to the
connectors, and the connectors are engaged in the socket
structures, connection elements in the transmit region of one
connector are electrically connected to connection elements
in the receive region of another connector in a prescribed
manner. For instance, connection element 1A (520) of the
transmit side of connector 420a is electronically connected
to connection element 522 (15 L) on the receive side of
connector 4205. Other elements are similarly connected.

Additionally, in one embodiment, each connector
includes a selected plurality of connection elements, referred
to as topology contacts, that are used to determine whether
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the connectors, when engaged in their respective sockets,
can communicate with one another. In this particular
embodiment, connection elements 524 and 526 of connector
420a and connection elements 528 and 530 of connector
4205 are the selected topology contacts. In other embodi-
ments, other contacts and/or additional contacts may be
selected.

As indicated, the connectors are plugged into or engaged
into respective socket structures. In a system, there is
typically a plurality of socket structures in which each
connector may be connected. For instance, there may be 6
connectors per electronics system and 4 electronics systems.
Thus, in such a system, there are 24 socket structures in
which to engage a connector. Therefore, in accordance with
one or more aspects, capabilities are provided to validate
that a connector is connected in the correct position (i.e., the
correct socket structure), fully engaged, and able to com-
municate with another connector coupled thereto via one or
more cables. In one embodiment, the length of selected
connection elements (e.g., pins) is used to determine
whether the connection is fully connected, as described
below. Further, in another aspect, information is built into
selected physical connection elements (i.e., physical con-
tacts) that is used to identify one or more structural charac-
teristics of the cable(s) connected to the connector (e.g., the
length of the cable), which is then used to determine whether
the connector is engaged in the correct socket structure. The
information defines, for instance, the electrical characteris-
tics of the cable that is expected, enabling component drivers
and receivers (not shown) to be set appropriately. Although
in the example described herein, the structural characteristic
that is identified is cable length, there are many other
possibilities, including but not limited to, cable performance
(e.g., bandwidth), cable personality or type (e.g., details of
the interconnect), cable speed, etc.

Yet further, a particular sequence, in one example, is
provided in which the connection is validated, identification
is performed, and a handshaking between the transmit and
receive regions is provided to ensure that the connection is
proper, all prior to starting the bus to communicate data.
Although in one embodiment described herein a particular
sequence is provided, in other embodiments, the sequence
may differ.

One embodiment of a particular sequencing used to
ensure the connectors are fully engaged in the correct socket
structures, based on identifying structural characteristics of
the cable(s) connected thereto, and to ensure proper com-
munication between the connectors at either end of the
cables is described with reference to FIG. 6. Initially, an
operator (e.g., a service person) arrives at a rack, for
instance, and indicates that a cable, having a particular
identifier, is to be installed. For instance, the operator enters
information at a service processor on the rack. The service
processor, referred to herein as a global service processor,
turns on an LED at each end indicating where the connectors
having such a cable are to be installed, STEP 600. The
operator installs the connectors using the locking mecha-
nism on each connector to lock them in place. Thereafter, the
global service processor orchestrates a sequencing to deter-
mine proper installation. For instance, the global service
processor initiates a process on a local service processor of
one electronics system/subsystem to which one of the con-
nectors is being installed. The process includes reading in a
particular sequence, by the local service processor, the
information (e.g., binary values) provided on connection
elements 508 of the connector coupled to this electronic
system to obtain an identifier of the cable(s) connected to the
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connector, STEP 602. In a further embodiment, instead of
the global service processor initiating the reading of the
identifier, the local service processor automatically initiates
the read process based on determining the connector has
been engaged.

A determination is made as to whether the identifier
obtained from reading the information in the control region
of the connector indicates that a structural characteristic
(e.g., length) of the cable connected to the connector is the
structural characteristic expected by the socket structure in
which the connector is engaged, INQUIRY 604. This deter-
mination is made by, for instance, checking a table or other
data structure that indicates the expected structural charac-
teristics for a cable to be plugged into this socket structure.
For instance, the identifier is compared to an identifier
assigned to this socket structure that is in the table, or in
another example, a result of adding the binary values of the
identifier provides a length and that length is compared to a
length specified in the table for the socket structure. Other
examples are possible.

If the identifier does not indicate structural characteristics
that match the expected characteristics, then a further deter-
mination is made as to whether the identifier is all zeros or
all grounds, INQUIRY 606. If it is all zeros or grounds, then
it is determined that the contacts of the connector, and in
particular, in this example, the control region, are not fully
engaged. Therefore, a determination is made as to whether
this was a second pass through this logic, INQUIRY 608. If
not, then the operator is provided an indication to reinstall
the cable, STEP 600. However, if it is the second pass
through the logic, then the cable is indicated as bad, STEP
612. In one embodiment, the determined reason that the
cable is bad is provided to the operator. This reason may
include the identifier (e.g., all zeros) and/or it may include
a reason determined based on the identifier (e.g., not func-
tioning properly), as examples.

Returning to INQUIRY 604, if the identifier does not
indicate expected structural characteristics and it is not all
zeros or grounds, then a further determination is made as to
whether the identifier is all zeros or grounds with a parity bit
equal to one, INQUIRY 610. If it is all zeros or grounds with
a parity bit equal to one, then an indication is provided that
the cable is bad, STEP 612. In this case, the identifier (e.g.,
00000 with an odd parity of 1 identifies a cable only to be
used in manufacturing (e.g., testing) and not to be used in the
field). Thus, it is indicated as a bad cable. As before, in one
embodiment, the determined reason (e.g., the identifier
and/or reason based on the identifier) that the cable is bad is
provided to the operator.

Returning once again to INQUIRY 604, if the identifier
does not indicate structural characteristics that match the
expected characteristics and it is not all zeros or grounds,
and it is not all zeros or grounds with parity equal to one,
then there is a mismatch and the connector may be in an
incorrect socket structure, STEP 614. However, before mak-
ing a determination of whether the connector is in an
incorrect socket structure, the operator is given a chance to
re-plug the connector to see if the re-plugging addresses the
issue. Thus, a further determination is made as to whether it
is the second pass, INQUIRY 608. If not, then processing
continues with STEP 600, in which the connector is re-
plugged into, for instance, the same socket structure. Oth-
erwise, an indication is made that it is a bad cable (e.g., the
cable does not have the structural characteristics (e.g.,
length) supported by the socket structure in which it was
connected), STEP 612. Thus, in one embodiment, the opera-
tor is notified of the bad cable, and thus, may attempt to
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reconnect the connector in another socket structure. In one
example, the local service processor can query other socket
structures in the system to determine if this connector is
signaling another socket structure. In other embodiments,
the operator may replug based on a signal provided by the
local service processor or the global service processor; by
trial and error; or based on other techniques.

Returning to INQUIRY 604, if the identifier identifies
expected structural characteristics for the socket structure
engaging the connector, this is communicated to the global
service processor, which in turn, instructs the local service
processor of the electronics system/subsystem on the other
end of the cable to read its identifier (e.g., A1-A6 of FIG.
5B), STEP 620. (In a further embodiment, the global service
processor is not involved, but instead, the second identifier
is read, for instance, when the connector is plugged in).
Responsive to reading the second identifier, the second local
service processor determines whether the identifier indicates
that a structural characteristic of the cable connected thereto
is the structural characteristic supported and expected by the
socket structure engaging the connector, INQUIRY 622. If
the identifier does not indicate structural characteristics that
match the expected characteristics and if it is all zeros or
grounds (e.g., not fully contacted), INQUIRY 624, and it is
not the second pass, INQUIRY 626, then processing con-
tinues with STEP 600 in which the connector is re-plugged
into the same socket structure. Otherwise, if it is the second
pass, the cable is indicated as bad, as described above, STEP
630.

Further, if the identifier does not indicate structural char-
acteristics that match the expected characteristics,
INQUIRY 622, and it is not all zeros or grounds, but it is all
zeros or grounds with a parity equal to one, INQUIRY 628,
then an indication is provided of a bad cable (e.g., cable
meant for manufacturing/testing only), as described herein,
STEP 630. Yet further, if the identifier does not indicate
structural characteristics that match the expected character-
istics, INQUIRY 622, and it is not all zeros or grounds, and
it is not all zeros or grounds with a parity equal to one, then
there is a mismatch and the connector may be in an incorrect
socket structure, STEP 632. A determination is made as to
whether it is the second pass, INQUIRY 626. If it is not the
second pass through the logic, then processing continues
with STEP 600 in which, for instance, the connector is
re-plugged into the socket structure; otherwise, processing
continues with an indication of a bad cable (e.g., the cable
does not have the structural characteristics (e.g., length)
supported by the socket structure in which it was connected),
as described herein, STEP 630. Thus, the connector may be
re-plugged into another socket structure, as described herein.

Returning to INQUIRY 622, if the identifier does indicate
cable characteristics expected by the socket structure, then a
communications handshake (also referred to as a handshake)
is provided between the two connectors to ensure the
connectors are plugged into the proper socket structures for
communication between them, STEP 632. The handshake is
controlled, in one example, by the global service processor
on the rack that instructs the local service processors to have
the connectors communicate with one another. In one par-
ticular example, connection elements 524 (FIG. 5A),
referred to herein as topology pins, communicate with
connection elements 530 (FIG. 5B), also referred to as
topology pins. Similarly, connection elements or topology
pins 528 (FIG. 5B) communicate with connection elements
or topology pins 526 (FIG. 5A). When this back and forth
communication is complete, this is indicated to the global
service processor. This handshake determines if both cables
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are plugged into the correct socket structures for end-to-end
positioning for communicating with one another.

If the handshake fails, INQUIRY 640, a determination is
made as to whether this is a second pass through this part of
the logic, INQUIRY 634. If it is the second pass, then the
cables are indicated as bad, STEP 638. For instance, an
indication is provided that a connector or cable is faulty.
Otherwise, if it is not the second pass, then the cables are
reset (i.e., one or more of the cables are plugged into
different socket structures), STEP 636, and the process
repeats starting, for instance, at STEP 602. In one embodi-
ment, the global service processor can direct the operator of
where to re-plug the connector(s). For instance, the global
service processor (or in other embodiments, the local service
processors) can methodically search through the system,
using handshaking, to determine which socket structure is
providing a signal for a connector. This position is then
communicated to the operator. As a further example, if there
are two cable adds in process at the same time, the topology
sense or handshake tells the system (e.g., the global service
processor) that the cables are swapped and can direct the
operator which cables are swapped so they can be corrected.
Other examples also exist. Returning to INQUIRY 640, if,
however, the handshake has passed, then the bus is brought
up and a test is performed, STEP 642. This completes the
process.

Although in the above example, two passes are provided
through the logic to allow the operator to correct errors
quickly, in other embodiments, more or less than two passes
may be used.

Referring to FIG. 7A, one example of a local service
processor 700 executing within an electronic subsystem 400
is depicted in a block diagram. Similarly, FIG. 7B depicts a
block diagram of one example of a global service processor
750 executing within a rack 300. These processors may be
any type of processors, including but not limited to, System
z or System p processors. Further, each processor may
include or be coupled to memory and/or input/output
devices.

As described herein, a capability is provided to validate
connections, structural characteristics and positioning of
cable connectors that enables cables, such as SMP cables, to
be added to a running system or a newly configured system
with confidence.

In one or more aspects, a high speed cable with defined
pin-to-pin wiring is provided, as well as a cable structure
using contact mating sequences to validate plugging depth;
contacts to identify the cable structure; a process by which
the cable structure and plugging can be identified; and/or a
cable in which in the control structure the end-to-end
position can be validated.

In one embodiment, a contact mating sequence on the
control wafers (e.g., wafers 13 and 14) is used to mate later
than the remaining contacts. This means the high speed
signals have engaged to their appropriate contacts prior to
the controls contacting. In this embodiment, the high speed
signals are engaged about 0.5 mm before the control pins
mate. After the cable is plugged with the appropriate contact
sequencing, the cable is interrogated by the service proces-
sor to verify cable length, and position information with a
two path process as described herein. For instance, the first
connector is interrogated, then the second end is verified,
and after both ends are verified by the static data included in
the identifier bits, a topology or handshake protocol is used
on the topology sense lines to verify the complete link is
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connected to the correct connector positions so the actual
system process chips can start using the high speed data
lanes.

This defined process provides a layer of diagnostics in
which an operator can tell by where in the process it failed,
why the cable/connector failed. It indicates, for instance, if
it is an operator error or a failed part.

In one aspect, a capability is provided that includes, for
instance, obtaining, from a connector connected to a socket
structure, an identifier of a cable coupled to the connector at
one end of the cable, the obtaining comprising reading
information from a plurality of physical connection elements
of the connector to obtain the identifier; determining, based
on the identifier, whether a structural characteristic of the
cable is an expected structural characteristic for that socket
structure; based on determining the structural characteristic
of the cable is the expected structural characteristic for that
socket structure, continuing validation of connection of the
connector; and based on determining the structural charac-
teristic of the cable is not the expected structural character-
istic for that socket structure, providing an indication that the
connector is not as expected. The plurality of physical
connection elements have a length of a first size, and the
connector comprises other physical connection elements
having a length of a second size, the second size differing
from the first size, in one embodiment.

In one example, the structural characteristic includes a
length of the cable, and further, the information includes a
plurality of values read from the plurality of physical
connection elements in a defined sequence to provide the
identifier, the identifier identifying the length of the cable.

The continuing validation includes, for instance, obtain-
ing, from another connector coupled to the cable at another
end of the cable and connected to another socket structure,
another identifier, the obtaining including reading informa-
tion from another plurality of physical connection elements
of the another connector to obtain the another identifier;
determining, based on the another identifier, whether the
structural characteristic of the cable is the expected struc-
tural characteristic for the another socket structure; and
based on determining the structural characteristic of the
cable is the expected structural characteristic for the another
socket structure, initiating communication between the con-
nector and the another connector.

The initiating communication includes, for instance, per-
forming a communications handshake between the connec-
tor and the another connector using a selected plurality of
connection elements of the connector and the another con-
nector. A determination is made as to whether the commu-
nications handshake is successful. Based on determining the
communications handshake is successful, initiating data
communication using the cable. Based on determining the
communications handshake is unsuccessful, providing an
indication of such.

Further, based on determining the structural characteristic
of the cable is not the expected structural characteristic, a
further determination is made as to whether the identifier is
a first value, wherein based on the identifier being the first
value it is determined that the connector is not fully engaged
in the socket structure. Yet further, based on determining the
structural characteristic of the cable is not the expected
structural characteristic, a further determination is made as
to whether the identifier is a second value, wherein based on
the identifier being the second value it is determined that the
connector is not to be used.

In one embodiment, based on determining the structural
characteristic of the cable is not the expected structural
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characteristic, a determination is made as to whether the
identifier is a first value, wherein based on the identifier
being the first value, it is determined that the connector is not
fully engaged in the socket structure; based on the identifier
not being the first value, determining whether the identifier
is a second value, wherein based on the identifier being the
second value, it is determined that the connector is not to be
used; and based on the identifier not being the first value or
the second value, it is determined that the connector is not
a proper connector for the socket structure.

As will be appreciated by one of average skill in the art,
aspects of embodiments may be embodied as a system,
method or computer program product. Accordingly, aspects
of embodiments may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
ment combining software and hardware aspects that may all
generally be referred to herein as, for example, a “circuit,”
“module” or “system.” Furthermore, aspects of embodi-
ments may take the form of a computer program product
embodied in one or more computer readable storage device
(s) having computer readable program code embodied
thereon.

One or more of the capabilities of embodiments can be
implemented in software, firmware, hardware, or some
combination thereof. Further, one or more of the capabilities
can be emulated.

Referring to FIG. 8, one or more aspects of embodiments
can be included in an article of manufacture (e.g., one or
more computer program products 800) having, for instance,
computer readable storage media 802. The media has
embodied therein, for instance, computer readable program
code (instructions) 804 to provide and facilitate the capa-
bilities of embodiments. The article of manufacture can be
included as a part of a computer system or as a separate
product.

An embodiment may be a computer program product for
enabling processor circuits to perform elements of the
invention, the computer program product comprising a
computer readable storage medium readable by a processing
circuit and storing instructions for execution by the process-
ing circuit for performing a method.

The computer readable storage medium (or media), being
a tangible, non-transitory, storage medium having instruc-
tions recorded thereon for causing a processor circuit to
perform a method. The “computer readable storage
medium” being non-transitory at least because once the
instructions are recorded on the medium, the recorded
instructions can be subsequently read one or more times by
the processor circuit at times that are independent of the time
of recording. The “computer readable storage media” being
non-transitory including devices that retain recorded infor-
mation only while powered (volatile devices) and devices
that retain recorded information independently of being
powered (non-volatile devices). An example, non-exhaus-
tive list of “non-transitory storage media” includes, but is
not limited to, for example: a semi-conductor storage device
comprising, for example, a memory array such as a RAM or
a memory circuit such as latch having instructions recorded
thereon; a mechanically encoded device such as punch-cards
or raised structures in a groove having instructions recorded
thereon; an optically readable device such as a CD or DVD
having instructions recorded thereon; and a magnetic
encoded device such as a magnetic tape or a magnetic disk
having instructions recorded thereon.

A non-exhaustive list of examples of computer readable
storage medium include the following: a portable computer
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diskette, a hard disk, a random access memory (RAM), a
read-only memory (ROM), an erasable programmable read-
only memory (EPROM or Flash memory), a portable com-
pact disc read-only memory (CD-ROM).

Program code can be distributed to respective computing/
processing devices from an external computer or external
storage device via a network, for example, the Internet, a
local area network, wide area network and/or wireless
network. The network may comprise copper transmission
cables, optical transmission fibers, wireless transmission,
routers, firewalls, switches, gateway computers and/or edge
servers. A network adapter card or network interface card in
each computing/processing device receives a program from
the network and forwards the program for storage in a
computer-readable storage device within the respective
computing/processing device.

Computer program instructions for carrying out opera-
tions for aspects of embodiments may be for example
assembler code, machine code, microcode or either source
or object code written in any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Java, Smalltalk, C++ or the like
and conventional procedural programming languages, such
as the “C” programming language or similar programming
languages. The program code may execute entirely on the
user’s computer, partly on the user’s computer, as a stand-
alone software package, partly on the user’s computer and
partly on a remote computer or entirely on the remote
computer or server. In the latter scenario, the remote com-
puter may be connected to the user’s computer through any
type of network, including a local area network (LAN) or a
wide area network (WAN), or the connection may be made
to an external computer (for example, through the Internet
using an Internet Service Provider).

Aspects of embodiments are described herein with refer-
ence to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments. It will be understood that
each block of the flowchart illustrations and/or block dia-
grams, and combinations of blocks in the flowchart illustra-
tions and/or block diagrams, can be implemented by com-
puter program instructions. These computer program
instructions may be provided to a processor of a general
purpose computer, special purpose computer, or other pro-
grammable data processing apparatus to produce a machine,
such that the instructions, which execute via the processor of
the computer or other programmable data processing appa-
ratus, create means for implementing the functions/acts
specified in the flowchart and/or block diagram block or
blocks. These computer program instructions may also be
stored in a computer readable storage medium that can direct
a computer, other programmable data processing apparatus,
or other devices to function in a particular.

The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps
to be performed on the computer, other programmable
apparatus or other devices to produce a computer imple-
mented process such that the instructions which execute on
the computer or other programmable apparatus provide
processes for implementing the functions/acts specified in
the flowchart and/or block diagram block or blocks.

The flowchart and block diagrams in the figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer pro-
gram products according to various embodiments. In this
regard, each block in the flowchart or block diagrams may
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represent a module, segment, or portion of code, which
comprises one or more executable instructions for imple-
menting the specified logical function(s). It should also be
noted that, in some alternative implementations, the func-
tions noted in the block may occur out of the order noted in
the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks in the block dia-
grams and/or flowchart illustration, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts, or combinations of special pur-
pose hardware and computer instructions.

In addition to the above, one or more aspects may be
provided, offered, deployed, managed, serviced, etc. by a
service provider who offers management of customer envi-
ronments. For instance, the service provider can create,
maintain, support, etc. computer code and/or a computer
infrastructure that performs one or more aspects for one or
more customers. In return, the service provider may receive
payment from the customer under a subscription and/or fee
agreement, as examples. Additionally or alternatively, the
service provider may receive payment from the sale of
advertising content to one or more third parties.

For instance, an application may be deployed for per-
forming one or more aspects. As one example, the deploying
of an application comprises providing computer infrastruc-
ture operable to perform one or more aspects.

As a further aspect, a computing infrastructure may be
deployed comprising integrating computer readable code
into a computing system, in which the code in combination
with the computing system is capable of performing one or
more aspects.

As yet a further aspect, a process for integrating comput-
ing infrastructure comprising integrating computer readable
code into a computer system may be provided. The com-
puter system comprises a computer readable medium, in
which the computer medium comprises one or more aspects.
The code in combination with the computer system is
capable of performing one or more aspects.

Although various embodiments are described above,
these are only examples. For example, computing environ-
ments of other architectures can incorporate and use one or
more aspects. Further, a system may have more or less
connectors and/or socket structures than described in the
example provided herein. Further, connectors of other con-
figurations may be used. Additionally, the sequencing may
be in another order, and/or other structural characteristics
may be checked. Many other variations are possible.

Further, other types of computing environments can ben-
efit from one or more aspects. As an example, a data
processing system suitable for storing and/or executing
program code is usable that includes at least two processors
coupled directly or indirectly to memory elements through a
system bus. The memory elements include, for instance,
local memory employed during actual execution of the
program code, bulk storage, and cache memory which
provide temporary storage of at least some program code in
order to reduce the number of times code must be retrieved
from bulk storage during execution.

Input/Output or I/O devices (including, but not limited to,
keyboards, displays, pointing devices, DASD, tape, CDs,
DVDs, thumb drives and other memory media, etc.) can be
coupled to the system either directly or through intervening
1/O controllers. Network adapters may also be coupled to the
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system to enable the data processing system to become
coupled to other data processing systems or remote printers
or storage devices through intervening private or public
networks. Modems, cable modems, and Ethernet cards are
just a few of the available types of network adapters.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises” and/or
“comprising”, when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components and/or groups thereof.

The corresponding structures, materials, acts, and equiva-
lents of all means or step plus function elements in the
claims below, if any, are intended to include any structure,
material, or act for performing the function in combination
with other claimed elements as specifically claimed. The
description of one or more aspects has been presented for
purposes of illustration and description, but is not intended
to be exhaustive or limited to the invention in the form
disclosed. Many modifications and variations will be appar-
ent to those of ordinary skill in the art without departing
from the scope and spirit of the invention. The embodiment
was chosen and described in order to best explain the
principles of the invention and the practical application, and
to enable others of ordinary skill in the art to understand the
aspects for various embodiments with various modifications
as are suited to the particular use contemplated.

What is claimed is:
1. A computer program product comprising:
a computer readable storage medium readable by a pro-
cessing circuit and storing instructions for execution by
the processing circuit for performing a method com-
prising:
obtaining, from a connector connected to a socket
structure, an identifier of a cable coupled to the
connector at one end of the cable, the obtaining
comprising reading information from a plurality of
physical connection elements of the connector to
obtain the identifier, wherein the identifier serves as
an indication of whether the cable is properly physi-
cally engaged in the socket structure;

determining, based on the identifier, whether the cable
is properly physically engaged in the socket struc-
ture; and

performing processing based on the determining
whether the cable is properly physically engaged in
the socket structure, wherein based on determining
that the cable is not properly physically engaged in
the socket structure, the performing processing com-
prises making a further determination as to whether
the identifier is a first value indicative that the
connector is not fully engaged in the socket structure
or a second value indicative that the connector is not
to be used.

2. The computer program product of claim 1, wherein
based on determining that the cable is properly physically
engaged in the socket structure, the performing processing
comprises continuing validation of connection of the con-
nector.

3. The computer program product of claim 2, wherein the
continuing validation comprises:
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obtaining, from another connector coupled to the cable at
another end of the cable and connected to another
socket structure, another identifier, the obtaining com-
prising reading information from another plurality of
physical connection elements of the another connector
to obtain the another identifier;

determining, based on the another identifier, whether the

cable is properly physically engaged in the another
socket structure; and

based on determining that the cable is properly physically

engaged in the another socket structure, initiating com-
munication between the connector and the another
connector.

4. The computer program product of claim 3, wherein the
initiating communication comprises performing a commu-
nications handshake between the connector and the another
connector using a selected plurality of connection elements
of the connector and the another connector.

5. The computer program product of claim 1, wherein
based on determining that the cable is not properly physi-
cally engaged in the socket structure, the performing pro-
cessing comprises providing an indication that the connector
is not as expected.

6. The computer program product of claim 1, wherein
based on the identifier being the first value, it is determined
that the connector is not fully engaged in the socket struc-
ture.

7. The computer program product of claim 1, wherein
based on the identifier being the second value, it is deter-
mined that the connector is not to be used.

8. The computer program product of claim 1, wherein the
performing processing comprises:

based on the identifier being neither the first value nor the

second value, determining that the connector is not a
proper connector for the socket structure.

9. The computer program product of claim 1, wherein
proper physical engagement of the cable in the socket
structure comprises a structural characteristic of the cable
being an expected structural characteristic for that socket
structure.

10. The computer program product of claim 1, wherein
the information comprises a plurality of values read from the
plurality of physical connection eclements in a defined
sequence to provide the identifier.

11. A computer system comprising:

a memory; and

a processor in communications with the memory, wherein

the computer system is configured to perform a

method, said method comprising:

obtaining, from a connector connected to a socket
structure, an identifier of a cable coupled to the
connector at one end of the cable, the obtaining
comprising reading information from a plurality of
physical connection elements of the connector to
obtain the identifier, wherein the identifier serves as
an indication of whether the cable is properly physi-
cally engaged in the socket structure;

determining, based on the identifier, whether the cable
is properly physically engaged in the socket struc-
ture; and

performing processing based on the determining
whether the cable is properly physically engaged in
the socket structure, wherein based on determining
that the cable is not properly physically engaged in
the socket structure, the performing processing com-
prises making a further determination as to whether
the identifier is a first value indicative that the
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connector is not fully engaged in the socket structure
or a second value indicative that the connector is not
to be used.

12. The computer system of claim 11, wherein based on
determining that the cable is properly physically engaged in
the socket structure, the performing processing comprises
continuing validation of connection of the connector.

13. The computer system of claim 11, wherein based on
determining that the cable is not properly physically
engaged in the socket structure, the performing processing
comprises providing an indication that the connector is not
as expected.

14. The computer system of claim 11, wherein based on
the identifier being the first value, it is determined that the
connector is not fully engaged in the socket structure.

15. The computer system of claim 11, wherein based on
the identifier being the second value, it is determined that the
connector is not to be used.

16. The computer system of claim 11, wherein proper
physical engagement of the cable in the socket structure
comprises a structural characteristic of the cable being an
expected structural characteristic for that socket structure.

17. A computer-implemented method comprising:

obtaining, from a connector connected to a socket struc-

ture, an identifier of a cable coupled to the connector at
one end of the cable, the obtaining comprising reading
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information from a plurality of physical connection
elements of the connector to obtain the identifier,
wherein the identifier serves as an indication of whether
the cable is properly physically engaged in the socket
structure;

determining, based on the identifier, whether the cable is

properly physically engaged in the socket structure; and
performing processing based on the determining whether
the cable is properly physically engaged in the socket
structure, wherein based on determining that the cable
is not properly physically engaged in the socket struc-
ture, the performing processing comprises making a
further determination as to whether the identifier is a
first value indicative that the connector is not fully
engaged in the socket structure or a second value
indicative that the connector is not to be used.

18. The method claim 17, wherein based on determining
that the cable is properly physically engaged in the socket
structure, the performing processing comprises continuing
validation of connection of the connector.

19. The method of claim 17, wherein based on determin-
ing that the cable is not properly physically engaged in the
socket structure, the performing processing comprises pro-
viding an indication that the connector is not as expected.
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